Abstract: Some more new bioactive fluorine heterocyclic systems containing sulfur and nitrogen as five-membered rings: pyrazoline, imidazole, imidazolopyrimidine, thiazolidinone and 1,2,4-triazole derivatives (3-13) have been synthetically derived from the interaction of sulfa drugs with fluorine aromatic aldehyde and/or hexa fluoroacetic anhydride followed by heterocyclization reactions. Former structures of the targets have been deduced upon the help of elemental and spectral data.. Compounds 7a-f, 10c and 13 could be used as photochemical probe agents for inhibition of Vitiligo diseases, in compare with Nystatin and Nalidixic acid.
Introduction
In recent years, human pathogenic microorganisms have developed resistance in response to indiscriminate use of commercial antimicrobial drugs commonly employed in the treatment of infectious diseases 1 . On the other hand, fluorine organic and sulfa-compounds exhibited a wide-range of pharmaceutical properties, in addition, a large number of heterocyclic nitrogen systems showed biological activities as anti HIV and anticancer agents [2] [3] [4] [5] [6] . Thus, the present work mainly aims synthesis of various fluorinated heterocyclic systems via combination of both fluorine compounds and sulfa drugs in view of their use as photochemical probe agents for inhibition of Vitiligo disease in compare with nystatin and nalydixic acid.
Experimental
Melting points were determined with an electrochemical Bibby Stuart Scientific melting point SMP (US) apparatus. IR spectra recorded for KBr disc on a Perkin Lemer Spectrum RXI FT-IR system No. 55529. H 1 NMR were determined for solution in deuterated DMSO with a Bruker NMR advance DPX400 MH using TMS as an internal standard. 13 C spectra were recorded on a VXR-300 (75MHz) Varian spectrometer operating at room temperature. Mass spectra were measured on GCMS-Q 1000-Ex Spectrometer. Electronic absorption spectra were recorded on Shimadzu UV and Visible 3101 pc spectrophotometer. Microanalysis (Sulfury) were performed by the Micro-analysis center of Cairo university, Egypt.
Methodology

Preparation of acetyl/benzoyl acetanilide (1a,b )
To preheated ethyl acetoacetate and /or benzoyl ethylacetoacetate (0.01 mol), sulfanilamide (0.01 mol) was added then warmed at 100-110 °C for [15] [16] [17] [18] [19] [20] 
Synthesis of 3-arylamino-5-methyl/ phenyl-pyrazoline (2a, b)
Equimolar mixture of compound 1a,b and hydrazine hydrate in THF (50 mL) was refluxed for 2 h then cooled. The resulted solid was crystallized from THF to give 2a and 2b respectively. 2a: 10 
Synthesis of 1-trifluoroacetyl-3-( sulfonamoyl phenyl-4-yl-trifluoro acetyl amino)-5-phenyl pyrazoline (3)
To a mixture of compound 2b (0.01 mol) in THF (20 mL) and hexafluoro acetic anhydride (0.02 mol) was added and refluxed for 2 h, cooled. The obtained solid was crystallized from THF to give 3. C 19 
Preparation of oxazole-5-one derivative 4
A mixture of p-fluorobenzaldehyde (0.01 mol), hippuric acid (0.01 mol) in acetic anhydride (50 mL), anhydrous sodium acetate (10 g) was refluxed for 4 h, cooled then poured onto ice. The produced solid was washed with cold water and crystallized from glacial acetic acid to give 4. C 16 
Synthesis of 1-(sulfonamoylphenyl)-4-(4`-fluorobenzylidene)imidazol-5-one (5)
Equimolar amounts of compound 4 and sulfapyridine in dry pyridine (100 mL) was heated under reflux for 12 h, cooled then poured onto ice-HCl. The solid that obtained was filtered off and washed with cold water and crystallized from dry pyridine to give 5. 
Synthesis of imidazolopyrimidinone (6)
A mixture of compound 5 (0.01 mol) and thiourea (0.01 mol) in ethanolic NaOH (5%, 100 mL) was refluxed for 2 h, cooled then poured onto ice-HCl. 
Preparation of Schiff's base 7(a-f)
Equimolar mixture of p-fluorobenzaldehyde and sulfa drugs; sulfanilamide, sulfabenzamide, sulfaisoxazole, sulfadiazine, sulfamerazine and sulfaguanidine respectively, in glacial acetic acid (20 mL) was heated under refluxing for 1 h, cooled then poured onto ice. The yielded solid was filtered off and crystallized from acetic acid to give 7a-f, in good yield 70%. 7a:C 13 
Synthesis of 4-thiazolinones 8(a,b)
A mixture of 7e and/or 7f (0.01 mol) and thioacetic acid (0.02 mol) in dry dioxan (50 mL) was refluxed for 12 h, cooled, then poured onto H 2 O-K 2 CO 3 . The obtained solid was crystallized from dry dioxan to give 8a and/or 8b in 60% yield. 
Synthesis of 5-trifluoroacetyl-2H-5H-2,3-diarylthiazolidin-4-one (9)
A mixture of compound 8b (0.01 mol) and hexafluoroacetic anhydride (1 mol) in THF (20 mL) was refluxed for 2 h, cooled then poured onto ice. The produced solid was crystallized from THF to give 9 in good yield 80%. 
Preparation of 1,2-diiminoaryl-3,4-dihydroxybutene (10a-c)
Equimolar amounts of squaric acid (0.01 mol) and the selective sulfa drugs as: sulfanilamide, sulfabenzamide and or sulfamerazine (0.01 mol) in DMF (20 mL) was refluxed for 1 h, cooled then poured onto ice and extracted with diethyl ether. The solid thus obtained was crystallized to give 10a-c in good yield 80%. 
Synthesis of 1,2-diiminoaryl-3,4-di(trifluoroacetoxy)-cyclo butene (11)
A mixture of compound 10b (0.01 mol) and hexafluoroacetic anhydride (1 mL) in THF (20 mL) was warmed and refluxed for 1 h then cooled. 
Preparation of N-di(trifluoroactyl)sulfanilamide (12)
A mixture of sulfanilamide (0.01 mol) in THF (50 mL) and hexafluoroacetic anhydride (2 mL) was added drop wise then refluxed for 2 h, cooled. The obtained solid was crystallized from THF to give 12, in good yield 70%; C 10 
Synthesis of 3,5-di(trifluoromethyl)-4-(4`-sulfonamoylphenyl)-1,2,4-triazole (13)
To compound 12 (0.01 mol) in THF (20 mL), hydrazine hydrate (0.01 mol) was added drop wise then refluxed for 2 h, cooled. The obtained solid was crystallized from THF to give 13 in a good yield 70%; C 10 
Results and Discussion
It has been observed that introduction of fluorine atoms or CF 3 group to heterocyclic systems acts as pharmacophore enhancing pharmacological properties of the compounds 7 . For example incorporation of fluorine atoms into indole ring tends to increase drug persistence by increasing its solubility in lipoid material and fat deposits in the body.
Thus, heterocyclization of acyl/benzoyl acetanilide 1a,b via refluxing with hydrazine hydrate 8, 9 in THF led to the direct formation of 3-sulfanilamido-5-methyl/phenyl-1H-pyrazolines (2a,b). Fluorination of 2 by warming the mixture with hexafluoro acetic anhydride in THF produced 1-trifluoroacetyl-3-(trifluoroacetylaminoaryl-4-yl)-5-phenylpyrazoline 3 (Scheme 1).
A series of novel chiral imidazolines were prepared 10 and used to develop the reactions of various aromatic aldehyde with un activated acrylates and or alkyl vinyl ketones were enantiomeric excesses obtained as metal-catalyzed reactions. Thus, 4-fluorobenzylidineoxazolin-5-one (4) used for the synthesis of polyfunctional imidazolone derivative 5 via a simple nucleophilic attack by sulfapyridine in boiling dry pyridine. Cyclo addition of compound 5 via refluxing with thiourea in ethanolic NaOH produced 6,7-dihydro-7-(p-fluorophenyl)-2-phenyl-3-aryl-imidazolo[5,4-d]pyrimidine-5-one(6) (Scheme 2).
The use of heterocycles as chemical fertilizers to increase the yield of crops and as pesticides to eliminate all kinds of parasites able to attack the cultivations is more becoming important among these heterocycles thiazolidin-4-ones [11] [12] [13] . Thus, cycloaddition reactions of thioglycollic acid with a type of Schiff's bases 7 in boiling dry dioxan afforded 2,3-diarylthiazolidin-4-ones (8a,8b). Full fluorinated compound 9 was obtained from boiling 8a with hexafluoroacetic anhydride in dry THF (Scheme 3).
Sulfonamide azomethine derivatives containing H-C≡N group have wide medical applications 14 . Recently, sulfanilamidohydrazone bearing azomethine moiety showed important biological properties 15 . Thus, condensation of sulfa drugs such as sulfanilamide, sulfa benzamide and sulfa merazine with squaric acid (2:1 by moles) in boiling acetic acid furnished the bis-imino derivatives 10a-c, which upon boling with hexafluoroacetic anhydride in THF yielded 1,2-(trifluoro -acetoxy)-3,4-di(p-sulfonamoyl phenyl)iminocyclo but-2-ene (11) (Scheme 4). Bi-nucleophilic attack on the 1,3-bicarbonyl compounds under mild conditions is an important process in synthetic organic chemistry, especially primary bi-nitrogen agents led to the formation of functionalized 1,2,4-triazoles as good ligand and antifungal agents 16, 17 . Thus, 3,5-di(trifluoromethyl)-4-aryl-1,2,4-triazole 13 was isolated from treatment of sulfanilamide with excess hexafluoroacetic anhydride-THF to give N-di(trifluoroacetyl)-sulfanilamide 12 followed by refluxing with hydrazine hydrate in boiling THF (Scheme 5).
Photochemical probe activity
Photodynamic therapy (PDT) is a cancer treatment leading to the selective destruction of malignancies by visible light in the presence of a photosensetizer and oxygen 3, 4 . Upon the irradiation of visible light with appropriate wave length, the photosensetizer can drive molecular oxygen into excited triplet state transferring energy into ground state molecular oxygen to produce singlet molecular oxygen 18 . Activated singlet oxygen or reactive oxygen species (ROS) in general, plays an important role in cytotoxic effects on tumor tissues. PDT can be applied as an effective cancer treatment due to enhanced permeability and retention (EPR) effect in tumors in comparison with normal tissues and is easily controlled by limiting the area of light irradiation 19 . Thus, in present work we hope to synthesis of heterocyclic systems bearing both fluorine and sulfa moieties for treatment of Vitiligo instade of 8MP-PUVA drug 20 .
Biocidal effects
The synthesized compounds were tested in vitro against gram negative bacteria E. coli; P. aeuroginosa and K. pneumonia and gram positive bacteria B. subtillics, S. auereus and fungi A. fumigates; C. albicans using the agar diffusion disc method 21 by placing pre-sterilized filter paper disks (6 mm in diameter) impregnated with 50 µg/disk. DMF, which showed no inhibition zones, was used as a solvent. Inhibition zones (IZ) of the tested compounds (mm) were measured after 24-28 h incubation period 37 °C for bacteria and after 5 days incubation period at 28 °C for fungi ( Table 1 ). The minimal inhibitory concentration (MIC) ( Tables 2& 3) method of the biologically active compounds was applied using different concentrations per disk against bacteria and fungi using nalidixic acid and nystatin as reference drugs. 
Antimicrobial assays using UV (366 nm) light
This test was performed as mentioned before but the Petri-disks containing microorganisms and the testing compounds were subjected to UV light (366 nm) for 3 h before transferred to the incubation periods (Table 4) . 
Conclusion
The present work reports a new investigation of fluorine bearing heterocyclic nitrogen systems derived from sulfa drugs analogs as potential inhibitor for Vitiligo disease. All the derivatives showed highly to moderate activities against tested microorganisms in compare with standard antibiotic for Vitiligo as nystatin and nalidixic acid. The obtained data suggest that fluorine Schiff's base 7, imino squaric acid 10 and hexa fluoro-1,2,4-triazole (13) should be considered a good scaffold for inhibitors of the microorganisms which cause a Vitiligo disease.
From obtained results of the Biocidal effects of the tested compounds (Tables 1-4) we conclude that:
• In general, all the tested compounds were more highly active towards all tested microorganisms, in compare with nystatin antibiotic.
• MIC of all the active tested compounds showed activities more than nystatin, especially toward B. subtilis, S.aureus and E.coli, P.aeuroginosa and K. pneumonia • After using UV Visible light, the tested compounds showed an additional activity especially towards B. subtilis, P.aeuroginosa and C.albicans.
• The fluorinated heterocyclic nitrogen systems 7, 10 & 13 exhibited a highly biocidal effects, which is mainly due to connection of fluorine groups at the terminal of nitrogen/oxygen systems causing a type of biodynamic electron-motion which led to use these systems as photochemical probe agents.
